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SECTION  I 
IMTRODUCllON 

The  increase  of  military  manpower  costs  in  recent  years,  comhinecl  with  the 
fact  that  approximately  half  of  the  enlisted  personnel  serve  for  orilv  one  tour, 
has  resulted  in  renewed  focus  on  economizinq  the  Navy's  first  tour  training 
costs.  This  condition  has  stimulated  studies  to  examine  the  feasibility  of 
shifting  a portion  of  resident,  or  schoolhouse,  training  to  the  onboard  environment. 

The  anticipated  expansion  of  onboard  training  has  necessitated  an  evaluation 
of  traditional  and  alternative  instruct ional  delivery  systems  in  terms  of  the 
unique  requi rements  of  the  onboard  environment.  One  of  the  objectives  of  tne 
David  'd.  Taylor  Naval  Ship  Research  and  Development  Center  (NSRDC)  Naval  Technical 
Information  Presentation  Program  (NTIPP]  is  to  examine  orospective  media  which 
may  be  optimally  suited  for  onboard  use.  The  Training  .Analysis  and  i valuation 
Group  (TAEG),  with  NTIPP  support,  is  assessing  the  technical  feasibility,  economic 
efficiency,  and  user  acceptance  of  candidate  information  delivery  systems  for 
onboard  training. 

A critical  requirement  in  the  shipboard  environment  is  space  economy.  This 
has  resulted  in  efforts  to  reduce  the  quantity  of  paper  documentation  needed 
in  support  of  operations  and  maintenance.  Micrographics  have  emerged  as  a viable 
solution  to  this  data  storage  problem.  In  the  form  of  raicrof iche , the  physical 
volume  of  paper  documentation  can  be  reduced  dramatically. 

If  the  volume  of  instructional  materials  destined  for  shipboard  use  is  to 
increase,  commensurate  miniaturization  of  these  materials  seems  inevitable. 

To  assess  the  feasibility  of  using  microfiche  for  onboard  training,  the  Thief 
of  Naval  Education  and  Training  (CNET)  tasked  TAEG  to  compare  the  use  of 
microfiche  with  traditional  instructional  media. 

A series  of  studies  are  concerned  with  this  ob.iective.  The  initial  effort 
(TAEG  Report  No.  35)  evaluated  human  factors  considerations  in  selecting  and/or 
designing  microfiche  readers  for  training.  A second  study  (TAEG  Technical 
Memorandum  77-2)  compared  the  use  of  sound/fiche  audio/visual  programs  with 
traditional  sound/slide  programs.  The  present  study  examines  the  e*'fects  on 
learning  of  microfiche  versus  paper  copy.  Another  study,  currently  underway, 
is  evaluating  the  effeep' veness  of  training  modules  designed  specifically  for 
the  microfiche  medium  and  techniques  for  the  efficient  production  of  microfiche- 
oased  instructional  materials.  It  is  envisaged  that  this  evaluation  will  be 
conducted  in  both  classroom  and  onboard  environments.  Finally,  a set  of  studies 
will  be  conducted  concerning  human  factors,  learning  effects,  and  envi ronmental 
testing  using  a hand-held,  battery-powered  microfiche  reader,  the  Personalized 
Portable  Micromedia  Display  System  (PPMDS).  which  is  currently  under  development 
at  NSRDC. 

This  total  TAEG  project  will  provide  NSRDC  and  CNET  with  a comprehensive 
evaluation  of  microfiche-related  hardware  and  software  for  potential  use  in 
onboard  as  well  as  schoolhouse  training. 
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PURPOSt 

The  purpose  of  this  study  was  to  evaluate  the  et fecti veness  of  using 
microfiche  as  the  principal  instructional  medium  in  a Navy  technical  training 
environment.  The  use  of  microfiche  versus  traditional  paper  copy  was  compared 
in  terms  of: 

1.  the  effects  of  medium  on  time  to  complete  a course  of  instruction 
ana  examination  error  rate 

2.  the  effects  of  medium  on  training  as  a function  of  trainee  aptitude 

3.  trainee  attitudes  concerning  the  use  of  microfiche 

4.  economic  considerations  of  alte. native  media. 
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SECTION  II 
METHOD 

STUDY  ENVIRONMENT 

The  Basic  Electricity  and  Electronics  (BE&E)  School,  Service  School  Commano, 
Orlando,  Florida,  served  as  the  study  testbed.  The  BESE  School  provides  students 
with  the  prerequisite  training  for  attendance  at  more  advanced  and  specialized 
technical  scnools.  The  school  is  comprised  of  three  learning  complexes  which 
accommodate  approximately  90  trainees  each.  The  leariiino  complexes  are  divided 
into  learning  centers  of  approximately  IB  trainees.  Each  leai^ning  center  has 
a supervisor  who  oversees  the  progress  of  training,  which  is  individualized  and 
self-paced.  In  addition  to  assisting  students  with  their  training,  the  learnina 
center  supervisor  serves  as  an  interface  with  the  automated  records  keeping 
system  Known  as  Computerized  Managed  Instruction  (CMI).  Virtually  all  school - 
related  activities  of  each  trainee  are  recorded  by  inputs  from  the  learning 
center  supervisor. 

Most  trainees  complete  14  "modules"  of  instruction  covering  the  fundamentals 
of  electricity  and  electronics.  Appendix  A contains  this  curriculum  outline. 

Each  trainee  takes  18  module  tests,  and  midpoint  and  final  comprehensive  examinations, 
for  a total  of  20  segments  of  instruction.  All  tests  must  be  passed  to  a 100 
percent  criterion.  Remedial  training  and  testing  are  provided  until  the  mastery 
criterion  is  reached.  Although  the  training  modules  are  printed  on  offset 
copy,  all  testing  is  done  using  microfiche. 

SUBJECTS 

Thirty  male  trainees  at  the  3E&E  School  completed  the  14-module  curriculum 
using  training  materials  republished  as  microfiche.  They  ranged  in  age  from  18 
to  23  (median  = 20)  and  were  all  recent  graduates  of  recruit  training.  Subjects 
were  selected  from  within  three  mental  aptitude  groups.  Fov'  the  purposes  of 
this  study,  mental  aptitude  was  defined  in  terms  of  the  combined  word  knowledge 
(WK)  and  arithmetic  reasoning  (AR)  scales  of  the  Armed  Services  Vocational 
Aptitude  Battery  (ASVAB).  An  examination  of  recent  historical  data  on  1,000 
BESE  trainees  revealed  that  the  mean  WK  + AR  score  for  this  group  was  115.7 
with  a standard  deviation  of  9.35.  Based  on  this  distribution,  three  groups  of 
ten  trainees  were  established  using  the  following  aptitude  criteria: 

High  - WK  + AR  > 125 

Medium  - WK  + AR  = 111-121 

Low  - WK  + AR  < 107 

There  was  a between  group  separation  of  approximately  .5  a to  increase  the  dis- 
tinction between  aptitude  categories. 

A control  group  of  30  subjects  was  selected  from  the  pool  of  graduates  of  the 
BE&E  School,  Orlando,  during  the  period  of  the  study  (September  1976  to  March 
1977).  The  experimental  and  control  groups  were  matched  on  the  basis  of  combined 
WK  + AR  scores.  Since  the  controls  were  selected  at  the  completion  of  the  study, 
they  had  no  knowledge  of  their  role  in  generating  experimental  data. 
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INSTRUCTIONAL  MATERIALS 

Trie  BLtE  modules  are  published  as  14  booHets  usinq  offset  orinting.  The 
lessons  in  each  module  are  divided  into  three  sections:  lesson  narrative, 

proqraiiiiied  instruction,  and  summary.  In  addition  to  the  modules,  'enrichr'ent 
materials"  are  available  for  trainee  use.  these  inaterials  are  in  the  form  of 
additional  readings  and  sound/slide  proqrams.  Trainees  have  the  option  of  using 
any  or  all  of  the  instructional  materials;  nowever,  experience  has  shown  that 
the  enrichment  materials  are  rarely  used. 

The  14  BE&E  modules  were  republished  on  negative  image  microfiche,  in  the 
98  frame  (7  rows  X 14  columns)  1/24  X format.  All  but  one  of  the  modiiles  we-e 
more  tnan  98  pages,  requiring  more  than  one  fiche  per  module,  resultinn  in  a 
total  of  30  fiche.  The  fiche  were  produced  so  that  fio  lesson  appeared  on  more 
than  one  fiche,  eliminating  the  requirement  to  change  fiche  in  mid-lesson. 

The  content  of  the  modules  and  fiche  was  identical  with  one  exception-- 
module  page  numbers  were  replaced  with  fiche  alphanumeric  frame  designators 
corresponding  to  the  98  image  format.  In  the  programmed  instruction  sections, 
branching  directions  were  edited  to  include  the  appropriate  alphanumeric  frame 
designators. 

EQUIPMENT 

All  trainees  (experimental  and  control)  studied  in  locally-fabricated 
learning  carrels.  The  carrels  used  by  the  experimental  group  were  equipped 
with  Realist/Vantage  I microfiche  readers  with  a 24  X lens.  Experimental 
trainees  were  also  issued  a Realist/Vantage  I reader  for  their  individual  use 
in  the  dormitory. 

PROCEDURE 

Performance  data  on  trainees  usinq  microfiche  were  gathered  over  a 
7 month  period  from  September  1976  to  March  1977.  There  were  from  six  to 
eight  subjects  using  microfiche  at  any  given  time,  while  the  remainder  of  the 
trainees  in  the  learning  center  used  traditional  paper  copy  materials.  As 
subjects  graduated,  they  were  replaced  until  the  desired  total  of  30  was 
reached.  The  learning  center  supervisor  was  instructed  to  give  no  special 
attention  to  the  experimental  trainees. 

Subjects  were  given  approximately  one-half  hour  of  brie'f'ing  on  the  purpose 
of  the  study,  use  of  the  microfiche  reader,  and  the  format  of  the  microfiche 
training  modules.  All  subjects  received  the  same  taped  brie-finq  (appendix  B) 
and  practice  fiche  exercises  under  the  supervision  of  the  exper i''ienter . They 
were  advised  that  dormitory  study  was  totally  discretionary  and  that  the  extra 
reader  was  assigned  so  as  not  to  deny  that  option. 

Upon  completion  of  the  curriculum,  subjects  were  given  a structured  interview 
by  the  experimenter  to  solicit  responses  regarding  operational  factors,  microfiche 
training  modules,  physical  comfort,  study  habits,  attitudes,  and  recommendations. 
The  format  for  this  interview  is  in  appendix  C. 
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DESIGN 

Thirty  exper inientdl  and  thirty  control  subjects  were  niatched  on  the  basis 
of  ASVAB  scores  representii.q  high,  medium,  and  low  aptitude  levels.  The  effects 
of  medium  (microfiche  versus  paper),  aptitude  (high,  medium,  and  low),  and  segment 
of  instruction  (1  - 20)  on  the  dependent  variable,  time  to  criterion,  were 
analyzed  by  a 2 X 3 X 20  factorial  design.  The  effects  of  medium  (microfiche 
versus  paper)  and  aptitude  (high,  medium,  and  low)  on  a second  dependent  variable, 
error  rate,  were  analyzed  by  a 2 X 3 factorial  design.  Error  rate  was  o.-fined 
as  the  combined  number  of  errors  on  the  midpoint  and  final  comprehensive  tests. 
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SECTION  III 
RESULTS 

Results  in  this  section  are  presented  in  terms  of  time  to  criterion, 
errors,  and  interview  responses,  respectively. 

TIME  TO  CRITERION--MICROFICHE  VERSUS  PAPER  COPY 

Mean  times  to  complete  the  entire  BE&E  curriculum  using  microfiche  and 
paper  copy  are  presentea  by  aptitude  category  in  table  1. 


TABLE  1.  MEAN  TIME  TO  COMPLETE  BE&E  CURRICULUM  (HOURS) 


APTITUDE 

HIGH 

MEDIUM 

LOW 

Mean 

SD 

Mean  SD 

Mean 

SD 

MICROFICHE 

113.45 

23.48 

125.86  38.85 

182.69 

42.68 

PAPER  COPY 

112.45 

27.48 

145.79  26.19 

142.60 

46.41 

The  effects  of  segment  of  instruction,  aptitude,  and  medium  on  time  to 
criterion  were  examined  by  a three-way  analysis  of  variance.  The  analysis 
revealed  a significant  {^  < .01)  effect  of  aptitude.  In  general,  the  lower 
the  aptitude,  the  longer  the  time  required  to  complete  the  curriculum. 

The  performance  of  the  low  and  medium  aptitude  groups  using  paper  copy 
was  essentially  equivalent.  The  limited  ability  of  aptitude  scores  to  predict 
individual  performance  may  account  for  this. 

The  overall  effect  of  medium  on  performance  was  not  significant  at  the  .05 
level;  however,  a significant  (£<.02)  Interaction  (Medium  X Aptitude)  was 
found.  A Neuman-Keuls  (Winer,  1962)  analysis  indicated  that  under  the  condition 
of  low  aptitude,  trainees  using  microfiche  required  a siqnificantl y greater 
amount  of  time  to  complete  the  curriculum.  It  would  appear  from  table  1 that 
trainees  using  microfiche  performed  better  than  the  control  group  under  the 
medium  aptitude  condition;  however,  this  difference  was  not  significant  at 
tne  .05  level . 

A significant  (£<.01)  effect  of  segment  of  instruction  (figure  1)  was 
found,  indicating  that  some  segments  of  instruction  were  more  difficult 
(i.e.,  required  more  time)  than  others.  Tnis  is  considered  to  be  common 
knowledge  and  is  an  inherent  characteristic  of  the  curriculum.  Three 
Interai;tic.is--Medium  X Segment,  Aptitude  X Segment,  and  Medium  X Aptitude 
X Seginent--were  not  significant  at  the  .05  level. 
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LXAMINATION  EKR0RS--M1CR0FICHL  VERSUS  RARER  COPY 

The  effects  of  aptitude  ano  meciuiii  on  comprenensi ve  examination  errors 
(figure  2)  were  examined  oy  a two-way  analysis  of  yariance.  This  analysis 
considered  the  combined  errors  on  tne  midpoint  (increment  -9;  and  final 
(increment  «20)  examinations.  A significant  (j)  < .01)  effect  of  aptitude 
indicated  that  higner  aptitude  trainees  made  fewer  errors  tnan  lower  aptitude 
trainees.  Tne  effect  of  medium  and  the  Interaction  (Aptitude  X Medium)  were 
not  significant  at  the  .05  level. 
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Figure  2.  Mean  Combined  Errors  on  Comprenensi  ve  Lxaiiiinations 
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INTERVIEW  RESPONSES 

At  the  conclusion  of  training,  each  microfiche  trainee  was  interviewed  b/ 
the  experimenter.  The  structure  and  content  of  the  interview  can  be  found  in 
appendix  C.  Frequency  of  response  to  interview  questions  is  oresented  ir,  table 
2,  by  aptitude  group.  In  general,  interview  responses  were  positive,  in  favor 
of  the  microfiche  medium.  The  data  in  table  2 are  presented  for  information, 
only.  No  statistical  analysis  was  performed  on  individual  interview  items  due 
to  the  similarity  of  responses  and  the  small  number  (10)  in  each  group.  Section 
IV  contains  a summary  of  trainee  comments  and  recommendations. 


TABLE  2.  INTERVIEW  RESPONSE  FREQUENCIES 


1 

NO. 

OPERATIONAL  FACTORS 

H 

M 

L ! 

1. 

Did  you  have  any  problems  in  selecting  the 

Yes 

0 

0 

0 

correct  microfiche  module  from  the  storage 
folder? 

No 

10 

10 

10 

2. 

Did  you  have  any  problems  in  loading  or 

Yes 

0 

0 

0 

unloading  microfiche? 

No 

10 

10 

10 

3. 

Did  you  have  any  problems  locating  the 

Yes 

0 

1 

0 

correct  microfiche  pages  using  the 
reader  index? 

No 

10 

9 

10 

4. 

Did  you  have  any  problems  in  focusing 

Yes 

0 

0 

0 

the  microfiche  reader  lens? 

No 

10 

10 

10  1 

5. 

Did  you  experience  any  microfiche  reader 

Yes 

3 

3 

2 

equipment  failures? 

No 

7 

7 

8 

MICROFICHE  TRAINING  MODULES 

1 

Was  the  legibility  of  the  microfiche  text 

Yes 

9 

10 

10 

adequate? 

No 

1 

0 

“ i 

7. 

Was  the  legibility  of  the  microfiche 

Yes 

9 

8 

10  1 

illustrations  adequate? 

No 

1 

2 

0 1 

8. 

Have  you  ever  used  programmed  instruction 

Yes 

1 

2 

1 

2 1 

before? 

No 

8 

8 

8 1 

9. 

How  often  did  you  use  the  narrative  sections 

Never 

0 

n 

n I 

of  the  modules? 

Seldom 

0 

n 

0 ! 

1 

Occas i onal 1 y 

0 

0 

0 1 

Frequently 

n 

3 

0 i 

Always 

in 

7 

10  1 
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TABLE  2.  INTERVIEW  RESPONSE  FREOUENCIES  (continued) 


NO. 

[ 

MICROFICHE  TRAINING  MODULES 

(continued) 

H 

*•* 

1 

L 1 

10. 

How  often  did  you  use  the  proqramined 

Never 

2 

1 

0 

instruction  section  of  the  modules? 

Seldom 

3 

2 

1 

Occasional  1 y 

0 

3 

J 

F requentl y 

4 

3 

2 

Always 

1 

1 

3 

11. 

How  often  did  you  use  the  summary 

Never 

0 

0 

1 

sections  of  the  modules? 

Sel dom 

4 

0 

3 

Occasional ly 

1 

2 

2 

Frequently 

3 

2 

2 

Always 

2 

6 

2 

12. 

How  often  did  vou  use  the  enrichment 

Never 

0 

0 

0 

materials  for  the  modules? 

Seldom 

10 

R 

6 

Occasionally 

0 

2 

Frequently 

0 

0 

3 

Always 

0 

0 

0 

13. 

List  the  sequence  in  which  you  typically  NPSE 

3 

6 

5 

used  the  narrative,  programmed 

NSPE 

5 

3 

1 

' 

instruction,  summary,  and  enrichment 

NEPS 

0 

0 

1 

' 

materials . 

NPES 

0 

0 

3 

NSE 

2 

1 

0 

PHYSICAL  COMFORT 

14. 

How  mucn  eyestrain  did  you  experience 

More 

0 

1 

3 

using  microfiche  compared  to  printed 

Less 

A 

4 

3 

paper? 

Same 

6 

5 

A 

15. 

How  much  body  fatigue  did  you 

More 

1 

2 

1 

experience  using  microfiche? 

Less 

6 

5 

3 

Same 

3 

3 

6 

16. 

Did  you  experience  any  problems 

Yes 

0 

0 

1 

shifting  your  attention  from  the 
microfiche  reader  to  equipment  or 
answer  sheets? 

No 

10 

10 

9 

17. 

Were  tncre  any  more  distractions  using 

Yes 

4 

2 

3 i 

microfiche  compared  to  printed  paper? 

No 

6 

B 
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TABLE  2.  INTERVIEW  RESPONSE  FRE( 


NO.  STUDY  HABITS 

18.  Were  you  able  to  study  just  as  long  at 
one  sitting  using  microfiche  compared 
to  books? 

19.  Would  you  have  studied  differently 
using  the  printed  modules? 

20.  Were  there  any  inconveniences  using 
microfiche  that  you  would  not  have 
experienced  using  the  printed  modules? 


ATTITUDES 


21.  Have  you  used  any  kind  of  microfilm 
before? 

22.  What  was  your  attitude  toward  using 
microfiche  when  you  began  the  BE&E 
course? 

23.  Did  your  attitude  toward  using 
microfiche  change  after  you  had 
v/orked  with  it  for  awhile? 

24.  Would  you  prefer  to  use  microfiche 
or  books  in  a similar  course  using 
programmed  instruction? 


RECOMMENDATIONS 

25.  Wnat  recommendations  would  you  make  for 
improving  programmed  instruction  on 
microfiche? 


OTHER  COMMENTS 

?b.  is  there  anything  else  you  would  like 
I to  comment  on  that  I haven't  asked 

I you  about? 


lES  (continued) 


H 

M 

L 

Yes 

9 

9 

9 

No 

1 

1 

1 

Yes 

7 

7 

7 

No 

3 

3 

3 

Yes 

3 

9 

3 

No 

7 

1 

7 

J 

Yes 

7 

2 

3 

No 

3 

8 

7 

Positive 

8 

7 

6 

Negati ve 

1 

0 

1 

No  Opinion 

1 

3 

3 

More  Positive 

2 

2 

3 

More  Negative 

0 

2 

2 

No  change 

8 

6 

5 

Microf iche 

7 

6 

5 

Books 

2 

2 

3 

No  Preference 

1 

2 

^ ! 

1 

Made  Recom. 

4 

a 

5 

Made  No 

6 

6 

6 

Recoin. 

■ 

Made  Comments 

5 

4 

1 

Made  No 
Comments 

5 

6 

9 
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To  compare  the  overall  attitudes  of  the  three  aptitude  cateqories,  an 
analysis  of  variance  was  performed  on  the  number  of  positive  responses  by  the 
three  groups  to  questions  1,  2,  3,  4,  6,  7,  14,  15,  17,  18,  18,  20,  24,  and  the 
net  positive  value  of  22/23.  For  this  analysis,  a positive  response  was  defined 
as  one  wnich  reflected  favorably  on  the  microfiche  medium  with  regard  to  opera- 
tional factors,  training  modules,  physical  comfort,  study  habits,  and  attitudes. 
Differences  in  numbers  of  positive  responses  (table  3)  across  aptitude  catecories 
were  not  statistically  significant. 

TABLE  3.  MEAN  POSITIVE  RESPONSES  TO  INTERVIEW  OUESTIONS 
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SECTION  IV 
DISCUSSION 


PERFORMANCE 

The  experimental  r'esults  suopest  that,  overall,  there  were  no  differences 
in  scnool  performance  between  subjects  trained  vjith  microfiche  and  those 
trained  with  traditional  paper  copy.  However,  the  ?.P>  percent  performance 
differential  between  those  media  for  low  aptitude  trainees  may  be  cause  for 
concern.  For  reasons  not  clearly  evident  from  the  data,  the  microfiche  trainees 
in  this  category  required  substantially  more  time  to  complete  the  curriculum. 

This  may  be  explained  in  terms  of  di ffer’cntial  adaptabi  1 i ty . It  is  common 
to  find  the  characteristic  of  adaptability  in  definitions  ot  intell iaence.  For 
example,  intelligence  has  been  defined  as,  "...general  irental  ability,  especially 
the  ability  to  think  rationally,  use  memory  and  knowledge,  and  adapt  to  new 
situations"  (Psychology  '73- '74,  197S).  Given  that  the  ASVAB  scores  used  as 
predictor  vai'iables  in  this  study  are  a form  of  intelligence  measure,  it  is 
apparent  from  scores  on  botn  dependent  variables  (time  and  errors)  tnat  intelli- 
gence is  related  to  performance  in  BENE  training;  i.e.,  the  higher  the  ASVAB 
scor’es,  the  lower  the  number  of  eri'ors  and  time  to  criterion.  The  analysis  of 
variance  results  were  further  supported  by  the  correl ational  relationships 
between  the  ASVAB  scores  and  performance.  The  Pearson  Product  Moment  Correla- 
tions between  ASVAB  scores  and  performance  criteria  are  presented  in  table  4. 

TABLE  4.  CORRELATION  OF  ASVAB  SCORES  WITH  TIME  AND  ERRORS 


! 

MICROFICHE 

PAPER  COPY 

' TIME  TO  CRITERION 

-.6513 

-.3411 

I ERRORS 

1 

-.5463 

- . 3899  j 

The  differential  performance  of  the  experimental  and  control  groups  may  be 
attributed  to  the  adaptability  component  of  intelligence.  'I'hat  is,  when  faced 
with  a new  learning  situation,  the  low  ASVAB/microfiche  trainees  experienced 
difficulty  in  adapting.  This  inability  to  adapt  appears  to  be  a subtle,  vet 
constant  effect  based  on  two  observations:  (1)  the  subjects  in  question  did 

not  report  such  difficulty  in  the  posttraining  interview  and  (2)  differences 
in  performance  scores  (b'etween  treatment  groups)  did  not  vary  systematically; 
i.e.,  differences  did  not  diminish  as  training  progressed. 

tr 

Some  support  for  these  results  is  founa  in  previous  research  dealing  with 
microfiche.  Kottenstet t('  (1969)  found  in  a reading  experiment,  "...no  fundamental 
physical  or  psychological  barriers  to  the  util  i,iation  of  microforir.s  in  the 
communication  of  information  that  the  student  customarilv  encounters  in  hardcopy." 
The  Kottenstette  study  used  college  students  as  subjects,  comparable  in  academic 
aptitude  to  the  high  and,  perhaps,  medium  (jroups  in  the  RINt  study.  Similar 
results  indicating  no  differences  oe.ween  crof iche  and  hardcopy  have  been 
reported  by  Gaddy  (1971)  and  Grausniv..K,  (1971). 
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Baldwin  ana  Bailey  (1971)  investiyated  the  effects  of  microfiche  ver'.as 
paper  copy  using  performance  scores  on  tests  of  12  cognitive  skills.  Using  Air 
iorce  trainees  as  subjects,  they  found  that  three  skill"  were  pertormed  nior-e 
effectively  using  paper’  copy--graph  interfiretation,  figure  iaent  i f ica  t ion,  and 
symbol  translation.  These  kinds  of  tasks  are  an  integral  part  of  BLiiE  training. 

In  a replication  of  this  study,  Grausnick  and  Kottenstette  (1971)  coitpared 
Air  Force  trainees  divided  into  high,  medium,  and  low  intelligence  groups. 

Their  results  reflected  the  results  of  the  Baldwin  and  Bailey  study  with  superior 
performance  on  two  additional  tasks  iTsing  paper  copy--length  estimation  and 
table  lookup.  It  was  found  that  the  lower  intelligence  group  was  adversely 
affected  by  the  microfiche  mode  of  presentation.  The  lower  intelligence  subjects 
using  paper  copy  performed  better  than  microfiche  subjects  on  one  additional 
task--a  narrative  reading  exercise.  These  authors  concluded  that,  "...these 
differences  suggest  a possible  limitation  for  training  applications  for  students 
in  lower  intelligence  groups  using  microfiche  equipment."  The  importance  of 
this  finding  is  also  apparent  from  the  results  of  the  BEiiE  study.  Tiie  low 
aptitude  group  in  this  study  represents  approxima tely  20-25  percent  of  the  BE.Sil 
School  population.  If  tnis  group  reliably  averages  28  percent  more  training 
time  using  microfiche,  the  costs  will  be  profound. 

ATTITUDES 

Ine  posttraining  interview  was  designed  to  solicit  responses  regarding 
operational  factors,  microfiche  training  modules,  physical  comfort,  study  habits, 
attitudes,  and  recommendations . In  addition  to  answering  direct  questions,  the 
subjects  were  encouraged  to  comment  freely  on  any  topic  related  to  the  experiment. 
There  was  no  notable  trend  in  the  unsolicited  remarks;  however,  comments  made 
by  two  or  more  subjects  are  summarized  and  paraphrased  as  follows: 

an  index  is  needed  at  the  beginning  of  each  module 

illustrations  of  test  meter  dials  were  illegible 

the  reader  parts  had  to  be  cleaned  frequently  to  maintain  tne 
quality  of  the  projected  image 

the  microfiche  medium  captured  attention 

the  reader  fan  noise  was  a distraction 

study  habits  were  limited  by  the  lack  of  I’eader  portability 

the  programmed  instruction  questions  and  answers  .houid  be  more 
spatially  separated 

the  vertical  presentation  of  the  reader  facilitated  secondary  fasks 
such  as  writing  and  performing  calculations. 
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T ht'  subii?ctivk?  respons(“  of  usors  to  ii'icrof icho  os  o tcoiMiiiu  I'lodiuni  is  not 
unique  to  this  i nvestiqat  ion . Similof  po^-itive  I'l’sults  hove  been  documented 
in  ()rioi'  studies  (Kottenstette,  Grausnick,  1071;  Gaddy,  1971;  Keeler 

and  Ri,:^o,  1976;  Ri^zo,  1977).  It  is  reasonable  to  conclude  from  this  evidence 
that  minimal  resistance  may  be  expected  in  introaucing  microfiche  as  an 
instructional  delivery  system. 
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SECTION  V 
COST  ANALYSES 

The  coinparative  cost  analyses  presented  in  this  section  reflect  existing 
and  hypothetical  media  conf igurations  encompassing  four  BE&E  training  facilities-- 
Orlando,  Memphis,  Great  Lakes,  and  San  Diego.  While  the  feasibility  of  using 
microfiche  for  BE&E  training  was  not  the  focus  of  the  study,  the  cost  ana.yses 
are  presented  to  illustrate  the  efficiency  of  an  alternative  instructional 
delivery  system. 

Costs  illustratea  are  limited  to  those  directly  related  to  tne  paper  or 
microfiche  medium,  as  opposed  to  total  costs  of  training.  This  limitation 
necessitates  numerous  assumptions  as  well  as  caveats.  These  ground  rules  are 
described  in  terms  of  those  applicable  to  all  alternatives  and  those  which  are 
al ternative- specific. 

GENERAL  ASSUMPTIONS 

1.  Total  BE&E  annual  throughput,  by  rating,  is  based  on  CNET  Report 
1500.1''21,  for  the  period  30  September  1975  through  1 October  1 976.  Throughput 
is  assumed  to  be  20,000  (rounded  from  19,895)  per  year.  The  average  number  of 
modules  used  per  trainee  across  all  ratings  is  16. 

2.  The  Planning  Period  is  10  years. 

3.  A discount  rate  of  10  percent  was  used  to  compute  Present  Cost  of  each 
alternative.  The  discount  rate  is  the  interest  rate  used  in  calculating  the 
present  value  of  expected  yearly  costs  and  benefits.  It  represents  the 
accepted  price  of  money  or  the  interest  rate  currently  obtainable  on  loanaole 
funds.  For  example,  the  present  value  of  $100  payable  in  5 years  can  be  defined 
as  tne  amount  of  money  necessary  to  invest  today  in  order  to  have  SI 00  in 

5 years. 

4.  Costs  illustrated  are  based  on  constant  dollars;  i.e.,  costs  have  not 
been  adjusted  for  inflation.  If  it  is  anticipated  that  inflation  will  have 

a differential  impact  on  the  cost  of  the  alternatives,  then  adjustments  should 
be  made  when  costing  alternatives  for  future  planning. 

5.  Existing  supplies  of  instructional  materials  will  be  consumed  prior  to 
the  beginning  of  the  Planning  Period. 

6.  The  rate  of  consumption  o^  instructional  materials  will  vary  as  a 
function  of  differential  handling  and  fiscal  austerity.  Therefore,  costs  across 
a ranne  of  consumption  rates  are  illustrated.  It  is  the  normal  practice  of 
BE&E  Schools  to  reuse  instructional  materials  several  tidies.  However,  the  cost 
of  using  these  materials  only  once  is  included,  as  this  is  a common  mode  in 
other  Navy  schools.  This  is  not  sugnested  as  an  alternative  for  BE&E  adminis- 
tration, rather,  it  is  illustrated  to  enable  cost  comparisons  where  individual 
trainees  are  permitted  to  keep  their  instructional  materials. 
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.' . I he 
expected 

required  ratio  of  test  copies  to 
to  last  2 years. 

throuqtiput  is  1 

; 10. 

igst  copies 

H.  A 1 

!0  percent  backup  of  instructional 

i materials  and 

tests 

i s regii  i red 

to  compensato  for  loss  or  destruction. 

'■).  Production  costs  of  the  original  copy  of  instructional  materials  am 
eguivalent  across  al tornati ves . The  microfiche  oriainals  are  second  oeneration 
and  are  costed  separately. 

10.  During  the  first  year  ot  the  Planning  Period,  i nstruct ional  iraterials 
will  be  produced  in  6-month  supplies  to  accommodate  changes  or  refinements  to 
content  or  printing.  Subsequently,  materials  will  be  produced  in  sufficient 
()uantity  to  last  1 year.  The  cost  of  updating  materials  across  alternatives  is 
assumed  to  be  equivalent;  however,  it  should  be  noted  that  the  mechanics  of 
updat  inc)  offset  copy  and  microfiche  are  different  and  may,  in  fact,  incur  dif 
Terontial  costs.  Paper  updating  involves  retyping  masters  prior  to  reprinting, 
with  interim  changes  published  as  errata  sheets  which  are  oosted  by  the  individual 
trainee.  Microfiche  updating  involves  retyping  of  masters  as  well  as  rephoto- 
(jraphing.  Substantial  interim  changes  may  require  republishing  microfiche  more 
frequently  as  these  changes  cannot  be  made  manually  by  the  trainee. 

11.  Storage  space  required  for  paper  modules  and  backup  microfiche 
r-eaders  is  equivalent. 

12.  All  schools  will  operate  in  two  equally  manned  6-hour  shifts/day,  5 
days/week,  50  weeks/year. 

13.  The  amount  of  home  study  is  estimated  to  be  5 percent  of  total  training 

time. 

14.  The  attrition  rates  for  trainees  using  microfiche  and  oaper  copv  are 
assumed  to  be  equivalent.  However,  if  a Portion  of  the  trainee  population  has 
difficulty  using  microfiche,  it  may  be  reasonable  to  assume  that  the  attrition 
rate  for  this  group  will  be  somewhat  higher. 

ALTERNATIVE  A (Table  5) 

Ihis  alternative  reflects  existing  BES.E  training  using  naner  copv  for  all 
instruction  and  testing,  subject  to  the  general  assumptions  above.  The  current 
practice  is  to  reuse  instructional  materials  approximately  20  times. 

ALTERNATIVE  B (Table  6) 

1.  This  alternative  assumes  that  all  BENE  instructional  a-d  testing 
materials  have  been  republished  as  microfiche. 

2.  No  usable  microfiche  readers  are  on  hand  prior  to  the  Planning  I'eriod. 

1.  A 10  percent  backup  of  microfictie  readers  is  requiri'd  to  comomisate 
for  those  damaged  or  in  maintenance.  A 10  percent  backuc  of  proiection  lamps  is 
also  required  to  accommodate  fluctuations  m 'amp  life. 
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4.  'he  Rodl  i s t/V<intd(je  II]  Microfiche  reader  is  used  for  illustration  only 
and  IS  not  specifically  endorsed  for  this  use.  Power  consumption  and  lamp  life 
are  manufactur'er ' s specifications. 

fi.  Hardware  prices  are  GSA  quantity  nurchase  quotations. 

ALTcRXATIVF  C (Table  7) 

1.  This  alternative  also  assumes  that  BEAl  traifiinq  is  accomplished  usinq 
microfiche  but  with  no  ao verse  effects  on  training. 

Microfiche  readers  are  made  available  in  the  barracks  for  home  study. 

The  ratio  of  home  study  readers  to  average  on  board  (AOB)  is  1:.T.  ; 

ALTERAATIVE  0 (Table  8)  | 

1.  This  alternative  considers  usinq  the  Personal  ized  Portable  Mi cromedi a i 

nisplay  System  (PPMOS)  as  proposed  by  the  Terminal  Data  Corporation.  Each  ‘ 

traifU’e  is  issued  a portable  reader  which  is  used  tor  classroom  training,  test- 
ing, and  home  study. 

2.  A major  assumption  of  this  alternative  is  that  training  time  is  not 
extended  by  using  microfiche  with  the  PPMOS  reader. 

nisciissioN  or  cost  analyses 

Comparisons  across  alternatives  may  be  made  by  examination  of  the  Total 
Present  Cost  (tables  5,  6,  7,  8,  and  summary  table  9).  The  subtotals  correspond 
to  differential  rates  of  instructional  material  consumption.  It  is  apparent 
that  the  cost  of  a microfiche-baseci  instructional  delivery  system  for  BENE 
training  would  be  considerably  greater  than  paper  copy.  The  cost  differential 
is  greatly  influenced  by  the  additional  training  time  required  for  .’0  tiercent  of 
the  trainee  population  and  additional  time  for  all  trainees  due  to  denial  of 
home  study.  If  there  are  no  effects  of  medium  on  training  time,  the  cost  of 
using  microfiche  would  be  at  least  twice  that  of  paper  copy. 

Tne  cost  advantage  of  microfiche  versus  paper  copy  becomes  a realitv  in 
situations  where  large  quantities  of  instructional  materials  are  expended.  This 
is  illustrated  by  comparing  subtotals  a.  in  tables  b,  6,  , and  8,  or  line  a.  in 
table  9.  This  comparison  is  only  valid,  however,  with  the  assumption  that  no 
portion  of  the  trainee  population  is  adversely  affected  bv  using  microfiche. 

These  results  suggest  factors  which  must  be  addressed  in  considering  the 
use  of  microfiche  for  onboard  training.  If  the  nature  of  onboard  training  is 
such  tiiat  individuals  study  while  not  on  watch,  the  personne;  cost  of  training 
is  essentially  zero.  Presumably,  moderaie  increases  in  tin.e  to  complete  a 
course  of  instruction  may  be  accommodated  with  minimal  effect  on  readiness. 

The  cost  of  microfiche  readers  may  be  siqni ficantl v reduced  in  ‘ne  onboard 
training  environment.  The  PPMDS  readers  being  procured  ^or  this  Purpose  art 
exfiected  to  cost  approximately  .SlOO  each.  If  is  anticipated  that  these  readers 
will  be  shared  among  trainees,  therebv  furtner  reducing  haroware  costs. 
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Perhaps  the  most  cogent  consideration  in  the  onboard  training  environment 
is  space  reduction--training  time  and  hardware  costs  being  secondary  factors. 
Certainly,  a large  volume  of  paper  training  materials  may  be  replaced  by  a 
nandful  of  microfiche.  However,  whether  or  not  the  paper  would  be  displaced  by 
required  microfiche  readers  should  be  subject  for  investigation  in  specific 
si tuations. 
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i TABLE  9.  SUMMARY  - COST  OT  ALTERNATIVES 


*ALTERNATIVES 


TRAINING  MATERIALS  USED 

A 

B 

C 

D i 
1 

a. 

1 Time 

53,486,979 

519,581 ,266 

SI  ,413,208 

1 

SI  ,022,344  i 

b. 

10  Times 

410,286 

19,141 ,720 

973,614 

582,750  i 
_ 1 

c. 

15  Times 

276,910 

19,125,456 

957,350 

566,486 

! 

d. 

20  Times 

239,358 

19,117,298 

949,192 

558,328  1 
1 
t 

e. 

25  Times 

205,173 

19,112,416 

944,309 

553,446  ! 

1 

1 

*A 

- Current 

practice  ust 

ng 

printed  modules 

B 

- Modules 

republ ished 

as 

microfiche 

C 

- Modules 

republ ished 

as 

microfiche 

- no  increase  in 

training  time 

D 

- Modules 

republ ished 

as 

microfiche 

- PPMDS 
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SECTION  VI 

CONCLUSIONS  AND  RECOMMENDATIONS 

The  results  this  study  support  findinqs  of  earlier  research  evaluating 
microfiche  as  an  instructional  medium.  It  appears  that,  for  the  majority  of 
students  found  in  a typical  military  technical  training  environment,  the  use  of 
microfiche  vice  paper  cony  has  no  effect  on  learning.  Trainees  are  able  to 
effectively  use  the  microfiche  equipment  with  a minimum  amount  of  instruction 
and,  in  general,  express  favorable  attitudes  toward  microficne. 

There  are  two  major  considerations  in  using  microfiche  as  the  orim.arv 
instructional  medium  in  Navy  schools.  The  most  critical  consideration  is  the 
makeup  of  the  trainee  population  with  respect  to  aptitude.  There  is  evidence 
that  lower  aptitude  individuals  exoerience  some  difficulty  in  cognitively 
extracting  and/or  retaining  information  usinq  fiche.  As  this  difficulty  increases 
training  time,  AOB  or  throughput  suffers  accordingly.  While  this  effect  may  be 
translated  into  dollar  costs,  the  total  costs  must  reflect  required  end  strength 
and,  ultimately,  fleet  readiness. 

A second  important  factor  which  must  be  examined  in  considering  the  use  of 
microfiche  for  training  is  consumption  of  instructional  materials.  In  environ- 
ments where  trainees  are  permitted  to  retain  large  Quantities  of  materials, 
printing  costs  will  be  considerably  greater  than  if  materials  are  reused.  In 
such  situations,  media  costs  may  be  significantly  reduced  by  using  microfiche. 

Cost  estimates  for  this  factor  are  relatively  straightforward. 

It  is  recommended  that  a thorough  cost  analysis  be  performed  as  the  orimary 
step  in  considering  the  feasibility  of  usinq  microfiche  for  any  specific  training 
situation.  The  cost  analyses  illustrated  in  this  study  are  exampjes  and  may 
not  include  all  the  factors  relevant  to  a different  training  context. 

Information  currently  available  enables  objective  decision  making  regarditig 
the  use  of  microfiche  for  snore-based  Navy  schools.  However,  the  onboard 
training  environment  offers  more  complex  combinations  and  permutations  of 
variables--some  not  readily  quantifiable.  For  examole,  where  space  economy  is 
mandatory,  dollar  costs  may  become  insignificant.  Where  the)'e  is  a liberal 
amount  of  time  for  training,  adverse  effects  of  the  medium  on  training  time  may 
be  insignificant. 

It  is  recommended  that  tne  less  tangible  variables  peculiar  to  the 
onboard  (shipboard  as  well  as  onsite)  environment  be  examined  in  detail  to 
assess  the  total  economic  impact  of  training  using  the  PRMDS/microfiche  mode 
of  instruction. 

The  planneo  replication  of  this  study  Oy  TAEG  using  the  PPMDS  will  give 
further  insights  regarding  the  capabilities  and  limitations  of  this  reader. 
However,  it  is  recommended  that  the  PPMDS  be  ultimately  evaluaten  in  shipboard 
use  to  examine  factors  whicn  may  be  unique  to  this  environment. 
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Module  2 
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Lesson 
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Lesson 

Module  5 

Lesson 

Module  6 

Lesson 


BE&E  CURRICULUM  OUTLINE 


I.  Electricity  and  the  Electron 

II.  Electron  Movement 

III.  Current  Flow 

IV.  Measurement  of  Current 

V.  The  Ammeter 

I 


I.  EMF  from  Chemical  Action 

II.  Magnetism 

III.  Electromagnetic  Induction 

IV.  AC  Voltage 

V.  The  Uses  of  AC  and  DC 

VI.  Measuring  Voltage 


I.  Characteristics  of  Resistance 

II.  Resistors 

III.  Resistor  Values 

IV.  Ohmmeters 


I.  Measuring  Current  in  a Series  Circuit 

II.  Voltage  in  a Series  Circuit 

III.  Using  the  Multimeter  as  a Voltmeter 


I.  Voltage,  Resistance,  and  Current 

II.  The  OHM'S  Law  Formula 

III.  Power 

IV.  Internal  Resistance 

V.  Troubleshooting  Series  Circuits 


I.  Rules  for  Voltage  and  Current 

II.  Rules  for  Resistance  and  Power 

III.  Variational  Analysis 

IV.  Troubleshooting  Parallel  Circuits 
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Bt&E  CURRICULUM  OUTLINE  (continued) 


Nodule  1 

Lesson  I. 

11. 
Ill . 

Module  8 

Lesson  I . 

11. 

III. 

IV. 

Module  9 

Lesson  I . 

II. 

III. 

IV. 

V. 

VI. 

Module  10 

Lesson  I. 

II. 

III. 

IV. 

V. 

VI. 

Module  11 

Lesson  I . 

II. 

III. 

IV. 

V. 

VI. 

VII. 

Module  12 

Lesson  I. 

II  . 
111. 

IV. 

V. 

VI . 


Solving  Complex  Circuits 
Voltage  Reference 
Voltage  Dividers 


El ectromagneti sm 
Inductors  and  Flux  Density 
Inducing  Vol tage 
Inductance  and  Induction 


Rise  and  Decay  of  Current  and  Voltage 

LR  Time  Constant 

Using  Universal  TC  Chart 

Inductive  Resistance 

Relationship  in  Inductive  Circuits 

Phase  Relationships 


Transformer  Construction 
Transformer  Theory  and  Operation 
Turns  and  Voltage  Ratio 
Power  and  Current 
Transformer  Efficiency 
Semiconductor  Rectifiers 


The  Capacitor- 

Theory  of  Capacitance 

Total  Capacitance 

RC  Time  Constant 

Capacitive  Reactance 

Phase  and  ^ower  Relationships 

Capacitor  Design  Considerations 


Voltage  and  Impedance  in  AC  Series  Circuits 
Vector  Computations 
Rectangular  and  Polar  Notation 
Variational  Analysis  of  Series  RL  Cir-cuits 
Freguency  Discrimination  in  RL  Circuits 
Series  RC  Circuits 
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BE&E  CURRICULUM  OUTLINE  (continued) 


Module  13 


Lesson  I. 

II. 

Ill 

IV. 


Solving  RLC  Circuits 
Resonant  Frequency  in  Series  Circuits 
Conditions  of  Series  Resonance 
Experiments  with  Series  Resonance 


Module  14 


Lesson  I. 

II. 

Ill 

IV. 

V. 

VI. 


Solving  for  Quantities  in  RL  Parallel  Circuits 
Variational  Analysis  of  RL  Parallel  Circuits 
Parallel  RC  and  RLC  AC  Circuits 
Parallel  Resonance 

Effective  Resistance  in  Parallel  RL  Circuits 
Parallel  Resonance  Experiment 
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INSTRUCTIONS  TO  SUBJECTS 


A decision  has  been  made  by  the  Navy  to  put  certain  instructional  materials  ! 

on  microfiche  film  instead  of  the  usual  books  and  paper.  The  two  major  reasons  i 

for  using  microfiche  are  greatly  reouced  cost  and  storage  space.  It  is  estimated  ] 

that  the  Navy  can  save  millions  of  dollars  annually  by  going  to  microfiche.  A 
single  microfiche  film  like  you  will  be  using  can  contain  98  pages  of  information, 
and  a stack  tne  size  of  a shoebox  could  contain  over  200,000  pages  of  information. 

The  core  of  the  Basic  Electricity  and  Electronics  curriculum  consists  of 
14  modules  of  instruction.  Throughout  these  modules  are  sections  called  programmed 
instruction.  In  these  sections  you  will  study  a segment  of  information  followed 
by  a short,  self-administered  quiz.  You  will  be  instructed  to  eitlier  contitiue 
on  to  the  next  section  or  review  the  previous  section,  depending  on  how  well 
you  do  in  the  quiz.  Page  numbers  of  the  modules  have  been  replaced  with  microficne 
page  designators,  consisting  of  a letter  and  a number.  The  instructor  will  now 
show  you  a sample  microfiche  which  has  examples  of  indexing  instructions  using 
this  system. 

This  microfiche  is  a photographic  miniature  of  96  printed  pages.  There 
are  14  columns  of  pages,  numbered  1 through  14,  left  to  right.  There  are 
seven  rows  of  pages,  lettered  A through  G,  top  to  bottom.  Each  page  has  a 
letter  and  number  designator.  For  example,  page  B3  would  be  the  second  row 
down  and  the  third  column  across. 

In  order  to  use  the  microfiche  film,  a special  microficne  reader,  like  tne 
one  in  front  of  you,  is  required.  To  view  the  microfiche,  the  reader  is  used 
to  magnify  the  microfiche  pages  and  project  them  onto  the  viewing  screen.  Tne 
instructor  will  point  out  the  main  parts  of  the  reader  in  front  of  you--the  viewing 
screen,  the  lens,  the  microfiche  carrier,  and  the  index. 

To  load  the  microfiche  into  the  reader,  pull  the  carrier  toward  you  until 
the  upper  glass  opens  and  the  carrier  stops.  The  glass  plates  will  remain  open 
for  microfiche  loading.  Hold  the  microfiche  in  front  of  you  so  the  title  may 
be  read.  Insert  the  microfiche  face  down  between  the  glass  plates  with  the 
title  strip  closest  to  you.  Place  the  microfiche  all  the  way  to  the  back 
right-nand  side  of  the  carrier.  Push  the  carrier  in  to  close  the  upper  glass. 

The  index  card  below  and  to  the  left  of  the  carrier  contains  98  spaces 
which  correspond  to  the  microfiche  pages.  To  find  a designated  microfiche 
page,  move  the  reference  pointer  attached  to  the  carrier  to  the  desired  space 
on  the  index  card.  This  will  approximately  center  the  desired  microfiche  page. 

Using  the  index  pointer,  find  page  A3. 

A sharp  clear  image  is  achieved  by  applying  a slight  downward  pressure 
wnile  turning  the  lens  focus  ring.  The  reader  may  require  refocusing  periodical ly. 

Take  time,  now,  to  practice  loading,  unloading,  and  focusing  the  first  practice 
microfiche. 
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There  are  96  exposed  pages  on  each  microfiche.  Each  page  has  a letter  and  ; 

number  designator  at  the  top  and  either  the  word  "END"  nr  some  instructions,  , 

such  as  "Go  to  B3"  near  the  center  of  the  page.  When  the  instructor  tells  you 
to  begin,  load  the  sample  microfiche,  find  page  A3,  focus,  and  begin  following 
the  instructions.  The  last  instruction  on  the  microfiche  will  bring  you  to  a 
page  marked  "END."  Then  load  the  next  sample  microfiche,  find  page  A3,  focus, 
and  begin  following  the  instructions.  The  instructor  will  answer  any  questions 
before  you  begin. 

The  purpose  of  this  instruction  was  to  familiarize  you  with  the  microfiche  ii 

indexing  system  and  the  reader  that  you  will  be  using  throughout  the  Basic  ij 

Electricity  and  Electronics  curriculum.  The  instructor  will  now  show  you  a 
sample  of  Module  I in  booklet  and  microfiche  formats.  You  will  notice  that  the 
only  difference  between  the  two  is  the  page  numbering  system.  The  instructor 
will  answer  any  questions  at  this  time. 
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APPENDIX  C 
BE&E  EXIT  INTERVIEW 
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3E&E  EXIT  INTERVIEW 

Ndiiie  

Age 

Wear  glasses  contacts  for  school  work? 


The  purpose  of  this  interview  is  to  discuss  your  experience  and  opinions 
concerning  the  use  of  microfiche  in  the  BE&E  course.  This  information 
will  remain  strictly  confidential  and  will  not  become  part  of  your  military 
records . 
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OPERATIONAL  FACTORS 

1.  Did  you  have  any  problems  in  selecting  the  correct  microfiche  module 
from  the  storage  folder?  Yes  _ _ No Explain  


2.  Did  you  have  any  problems  in  loading  or  unloading  microfiche?  Yes 
No Explain 


3.  Did  you  have  any  problems  locating  the  correct  microfiche  pages  using 
the  reader  index?  Yes No  _ Explain  _ 


4,  Did  you  have  any  problems  in  focusing  the  microfiche  reader  lens? 
Yes  No  Explain 


5.  Did  you  experience  any  microfiche  reader  eouipment  failures?  Yes 
No  _ Explain  


45 


TAEG  Report  No.  48 
MICROFICHE  TRAINING  MODULES 

6.  Was  the  legibility  of  the  microfiche  text  adequate?  Yes 
No  _ Explain 


7.  Was  the  legibility  of  the  microfiche  illustrations  adequate?  Yes 
No  Explain 


8.  Have  you  ever  used  programmed  instruction  before?  Yes  __  _ No  _ 

9.  How  often  did  you  use  the  narrative  sections  of  the  modules? 

Never Seldom Occasionally Frequently Always 

10.  How  often  did  you  use  the  programmed  instruction  sections  of  the 

modules?  Never  Seldom  Occasionally  _ _ Frequently  __ 

Always  

11.  How  often  did  you  use  the  summary  sections  of  the  modules?  Never 

Seldom  Occasionally  ___  Frequently  Always 

12.  How  often  did  you  use  tne  enrichment  materials  for  the  modules? 

Never  Seldom  Occasionally  Frequently  Always 
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13.  List  the  sequence  in  which  you  typcially  used  the  narrative,  programmed 
instruction,  summary,  and  enrichment  materials.  


PHYSICAL  COMFORT 


14.  How  much  eyestrain  did  you  experience  usinq  microfiche  compared  to 
printed  paper?  More  Less  Same Explain  


15.  How  much  body  fatigue  did  you  experience  usinq  microfiche  compared  to 
printed  paper?  More  __  Less  Same  Explain  


16.  Did  you  experience  any  problems  shifting  your  attention  from  the 

microfiche  reader  to  equipment  or  answer  sheets?  Yes  _ No 

Explain  


17.  w'ere  there  any  more  distractions  using  micofiche  compared  to  printed 
paper?  Yes  No  Explain 
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STUDY  HABITS 

18.  Were  you  able  to  study  just  as  long  at  one  sitting  using  microfiche 
compared  to  books?  Yes  No  Explain  


19.  Would  you  have  studied  differently  using  the  printed  modules?  Yes 
No  Explain  


20.  Were  there  any  inconveniences  using  microfiche  that  you  would  not 
have  experienced  using  the  printed  modules?  Yes No  ___  Explain 


ATTITUDES 

21.  Have  you  used  any  kind  of  microfilm  before?  Yes  No 

Explain  


22.  What  was  your  attitude  toward  using  microfiche  when  you  began  the 
BE&E  course?  Positive Negative No  Opinion 
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23.  Did  your  attitude  toward  using  microfiche  change  after  you  had 

worked  with  it  for  awhile?  More  Positive  _ More  Negative  

No  Change  

24.  Would  you  prefer  to  use  microfiche  or  books  in  a similar  course 

using  programmed  instruction?  Microfiche  _ Books  No 

Preference 


RECOMMENDATIONS 

25.  What  recommendations  would  you  make  for  improving  programnied  instruc- 
tion on  microfiche? 


OTHER  COMMENTS 

26.  Is  there  anything  else  you  would  like  to  comment  on  that  I haven't 
asked  you  about?  
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